I. INTRODUCTION
As an important atmospheric trace gas, nitrous oxide is involved in greenhouse effect and stratospheric ozone depletion. In particular, the stable nitrogen compositions of N 2 O (δ 15 N) can provide an invaluable insight into understanding its atmospheric sources and sinks. In the past decade, the advances in laser technology and CRDS technique open up the tendency of new method in monitoring the concentration of the extremely low level atmospheric tracer, compared with mass spectroscopy. It needs a comprehensive knowledge of different isotopologues spectrum in the infrared region. The present contribution is the continuation of a series devoted to the systematic study of the infrared absorption spectrum of nitrous oxide isotopologues from middle to near infrared region [1−5] . The line position and intensity parameters of the 15 N 2 16 O isotopologue have also been studied by Amiot [6] , Toth [7] , and Lyulin et al. [8] in the 1750−6000 and 5800−7600 cm −1 region, respectively. The information obtained in present work together with previous studies will help to make the new global fitting of effective Hamiltonian and dipole parameters for the 15 [11] . † Part of the special issue for "the Chinese Chemical Society's 12th National Chemical Dynamics Symposium".
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In this work, 7343 transitions of 73 bands have been studied between 1650 and 3450 cm −1 for the 15 N 2 16 O isotopologue. The vibrational assignments and a bandby-band rotational analysis are presented.
II. EXPERIMENTS
The 15 N 2 16 O enriched nitrous oxide sample was purchased from Icon Services Inc with stated purity of 98%. The absorption spectrum in 1650−3450 cm −1 region was recorded by a Bruker IFS 120HR interferometer equipped with a multi-pass gas cell with an adjustable path length. The whole interference chamber was evacuated to less than 40 Pa to reduce background absorption and interference from atmospheric gases. Because of the wide spectral range and the large variations in absorption band intensities, different experimental conditions were applied for the measurements, as listed in Table I . The gas sample pressure was measured using the manometers (MKS Baratron 627B) with 2.6 kPa full-scale range and 0.15% accuracy. Different optical filters were applied to improve the signal-to-noise ratio and to allow the high-resolution measurements. The line positions were calibrated using the absorption lines of water and carbon dioxide. Their values were taken from the Hitran2008 database [12] . The accuracy of the unblended and not-very-weak lines is estimated to be better than 5×10 −4 cm −1 . Overview spectrum of 15 N 2 16 O enriched sample in the whole studied region is presented in Fig.1 . 
III. ROVIBRATIONAL ANALYSIS A. Vibrational assignment
Total 7343 transitions were assigned based on the predictions of the effective Hamiltonian of Ref. [8] . The adopted effective Hamiltonian is based on a polyad structure resulting from the approximate relations between the harmonic frequencies ω 3 ≈2ω 1 ≈4ω 2 . Since the mix between the (v 1 , v 2 l 2 , v 3 ) states may be strong, the vibrational energy levels are labeled using the triplet (P =2v 1 +v 2 +4v 3 , l 2 , i), where the index i increases with energy.
All absorptions in the studied region corresponds to ∆P <7. Among the 73 15 N 2 16 O bands which were identified, there are 45 parallel (∆l 2 =0) bands (23 Σ-Σ, 11 Π-Π, 8 ∆-∆, 2 Φ-Φ, 1 Γ-Γ), 25 perpendicular (∆l 2 =1) bands (11 Π-Σ, 7 Σ-Π, 3 Π-∆, 2 ∆-Π, 2 Φ-∆), and 3 ∆-Σ cold (∆l 2 =2) bands. Figure 2 shows the Qbranch of (2110)←(0000) Π-Σ cold band centered at 3102.82 cm −1 . [7] . b The lower state constants were fixed at the values of Ref. [6] .
B. Band by band rotational analysis
In the case of unperturbed bands, the rotational analysis was performed using the standard equation for the vibration-rotation energy levels:
where G v is the vibrational term value, B v is the rotational constant, D v and H v are centrifugal distortion constants. The spectroscopic parameters for an upper state were fitted directly to the observed line positions of the respective band, and in the case of hot bands involving e and f rotational levels, the ee, ef , f e and f f sub bands were considered independently. The lower state rotational constants were constrained to their literature values [6, 7] . The global line list provided as Supplementary Material includes the deviations between the measured values and the values calculated with the fitted rovibrational parameters. The spectroscopic parameters retrieved from the fit of the line positions are listed in Tables II−IV for cold and hot bands, respectively. For 44 previous reported bands, our work looked at transitions of higher J values and gave more accurate spectroscopic constants than Amiot's work [6] , which are reviewed and given in Tables II−IV. The rms values of the (obs.−calc.) deviations are generally smaller than 10 −3 cm −1 which is consistent with the experimental uncertainty on the line positions. It is worth noting that the lower state rotational constants of two bands rising from (0400) and (0420) lower vibrational states were constrained to the values newly determined in this work. As indi- (3) 1111f-0110f 400.9363 (5) 1.602(1) a Normal mode labeling according to the maximum value of the modulo of the expansion coefficients of an eigenfunction. In the cases when there are two candidates for the same labeling or modulo of two principal expansion coefficients practically coincide, we give in parentheses the second variant of the labeling. Note that as a result of strong vibrational mixing, the normal mode labeling of some states differs from that given in the previous analysis. b Cluster labelling notation: (P =2v1+v2+4v3, l2, i) for the upper state of the band, i is the order number within the cluster increasing with the energy. c Ref. [6] . d The vibrational term values are not given due to the absence of the vibrational term value of the lower vibrational state. e The previous work can be find in Ref. [4] . f The previous work can be find in Refs. [4, 6] . (11) P49/R40 33/39 0.63 a n: number of transitions included in the fit, N : number of assigned rotational transitions. O. The transitions which were assigned in present FTS study are highlighted (circle in red). Line positions were calculated with the effective Hamiltonian parameters of Ref. [9] . Line intensities are approximate values obtained with the effective dipolar momentum of Ref. [10] . A logarithmic scale is used for the line intensities. For the interpretation of the color in this figure legend, the reader can refer to the web version of this article. −25 cm/molecule in 2100−3450 cm −1 . Our observations show some important deviations between the calculated intensities and our measurements. For instance, some bands predicted with intensity much above our detection sensitivity threshold have not been detected, indicating that the corresponding predicted intensities are overestimated, while some other bands are obviously underestimated.
IV. DISCUSSION AND CONCLUSION
The differences between the measured line positions of the 15 N 2 16 O isotopologue and their predicted val- [4, 8] and CRDS [5] technique should lead to a considerable decrease of the deviations between the calculations and measurements. This modeling work is in progress at IAO Tomsk.
Supplementary Materials: The deviations between the measured values and the values calculated with the fitted rovibrational parameters are available at the CJCP website alongside the main article. 
